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ABSTRACT 



Novel polynucleotides and the proteins encoded thereby are 
disclosed. 
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SECRETED PROTEINS AND 
POLYNUCLEOTIDES ENCODING THEM 

HELD OF THE INVENTION 

The present invcEtion provides novel polynucleotides and 
proteins encoded by such polynucleotides, along wth 
tiierapeutic, diagndstic and research utiUties for these poly- 
nucleotides and proteins. 

BACKGROUND OF THE INVENOON 

Technology aimed at the discovery of protdn factcas 
(including e.g.. cytokines, such as lympho^es, "^^^rons, 
CSFs and interleuldns) has matured rapidly over the past 
decade. The now routine hybridization cloning and ex^s- 
sion cloning techniques done novel polynucleotides 
"directly" in the sense that they rely on information <hrecay 
related to the discovered protein (Le,, partial DNA(aidno 
acid sequence of the protein in the case of hyhadization 
cloning; activity of the protein in the case of expression 
doning). More recent "indirecT doning tedimques such as 
signal sequence doning, which isolates DNA sequences 
b^d on the presence of a now well-recpgnized seaetory 
leader sequence motif, as well as various PCR-based or low 
stringency hybridization doning techniques, have advanced 
the state of the art by making avaflable large munbers of 
DNA/amino add sequences for protdns that are known to 
have biological activity by virtue of thdr secreted nature in 
the case of leader sequence cloning, or by virtue of the ceu 
or tissue source in the case of PCR-based techniques. It is to 
these proteins and the polynudeotidcs encodmg them that 
the present invention is directed . : 
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SUMMARY OF THE D^VENTION 

In one embodiment, the present invention provides a 
composition comprising an isolated pdynucleotide sdected 
from the group consisting of: 

(a) a polynucleotide comfdsing the nudeotide sequence 
of SEQ ID N0:1; 

(b) a polynudeotide comprising the nudeotide sequence 40 
of SEQ ID N0:1 from nudeotide 247 to nudeotide 
432; 

(c) a polynucleotide comprising tiie nudeotide sequence 
of SEQ ID N0:1 from nudeotide 328 to nucleotide 
432; 

(d) a polynudeotide comprising the nucleotide sequence 
of the full length protein coding sequence of done 
BD372_i deposited under accession number ATCC 
98146' 

(e) a polynudeotide encoding the M lengtfi F^tein 
encoded by thecDNAinscrtof doneBD372_5 dq>os- 

ited under accession number ATCC 98146; 

(f) a polynudeotide comprising the nudeotide sequence 
of the mature protein coding sequence of done 
BD372_J deposited under accession number ATCC 

98146; . ^ ^ 

M a polynudeotide encoding the mature protcm enco<tea 
by fee cDNAinsert oS done BD372_^ deposited under 
accession number ATCC 98146; 

(h) a polynudeotide encoding a protein comprising tiie 
amino add sequence of SEQ ID N0;2; 

(i) a polynudeotide encoding a protdn canonising a 
fra^nt of tiie amino add sequence of SEQ E) N0:2 
having biological activity; 

(j) a polynudeotide which is an allelic variant of a 
polynudeotide of (aHg) above; 



(k) a pdynucleotide which encodes a spedes homologue 

of the protein of (h) or (i) above. 
Preferably, such polynudeotide comprises the nudeotide 
sequence of SEQ ID N0:1 from nudeotide 247 to nude- 
5 otide 432; tiie nudeotide sequence of SEQ ID N0:1 from 
. nudeotide 328 to nucleotide 432; the nudeotide sequence of 
the full length protdn coding sequence of done BD372_5 

deposited under accession number ATCC 98146; or the 
nudeotide sequence of the mature protein coding sequence 
10 of done BD372_J deposited under accession number 
ATCC 98146. In otiier preferred embodiments, the poly- 
nudeotide encodes tiie full length or mature protein encoded 

by the cDNA insert of done BD372_5 deposited under 

accession number ATCC 98146. 
15 Other embodiments provide the gene caiesponding to fiie 

cDNA sequence of SEQ H) N0:1 or SEQ ID N03. 
In other embodiments, the present invention provides a 

composition con^ttising a protdn, wherdn said protein 

conqirises an amino add sequence selected from the group 
20 consisting of: 

(a) tiie amino add sequence of SEQ ID N0:2; 

(b) fragments of the amino add sequence of SEQ ID 
N0:2; and 

(c) tiie amino add sequence encoded by tiie cDNAinsert 
of done * 

BD372_^ deposited under accession number ATCC 
98146; die protein being substantially free from other mam- 
malian proteins. Preferably sudi protein con5)rises tiie 
ammo add sequence of SEQ ID NO*^. ^ 

In one embodiment, tiie present invention provides a 
composition con^msing an isolated polynudeotide sdected 
frojQQ. the group consisting of : 

(a) a polynudeotide conning the nudeotide sequence 
ofSEQIDNO:4; 

(b) a polynudeotide con^rising tiie nudeotide sequence 
of SEQ ID N0:4 from nudeotide 316 to nudeotide 

501; 

(c) a polynucleotide comprising tiie nudeotide sequence 
of tiie full lengtii protein, coding sequence of done 
BR533_4 depoated under accession number ATCC 
98146; 

(d) a polynudeotide encoding tiie fuU length protein 
encoded by tiie cDNAinsert of doneBR533„4 depos- 
ited under accession numbff ATCC 98 146; 

(e) a polynudeotide coni^msing tiie nudeotide sequence 
of tiie mature protein coding sequence of done 
BR533__4 deposited under accession number ATCC 
98146; 

(f) a polynudeotide encoding tiie mature protein encoded 
by tiie cDNAinsert of done BR533„4 deposited under 

accession number ATCC 98146; 

(g) a polynudeotide encoding a protein comprising tiie 
amino add sequence of SEQ ID N0:5; 

(h) a polynucleotide encoding a protdn con^rising a 
fragment of the amino add sequence of SEQ ID N0:5 
having biological activity; 

(i) a polynucleotide which is an alleHc variant of a 
go polynudeotide of (aH^) above; 

(j) a polynudeotide which encodes a spedes homologue 

of tiie protein of (g) or (h) above. 
Preferably, sudi polynudeotide congmses tiie nudeotide 
sequence of SEQ ID N0:4 from nucleotide 316 to nud&- 
65 otide 501; tiie nudeotide sequence oftiiefuU lengtii protein 
coding sequence of done BR533_4 deposited unda acces- 
sion number ATCC 98146; or tiie nudeotide sequence of tiie 
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mature protein coding sequence of done BR533_4 dq)os- Other embodMenUp^^^^ 

^ under accession number ATCC 98146. In other pre- cDNA sequence of SEQ ID N0.7. ^ o 

SeS eS^SSS fee polynucleotide encodes the full In other embodiments, the present mvenUon ^ovides a 

length or mature protein encoded by the cDNA insert of composition comprising a protcm, wherem said protem 

clone BR533„4 deposited under accession number ATCC 5 comprises an amino acid sequence selected from the group 

98146. consisting of : 

Other embodiments provide the gene corresponding to the , (a) the amino add sequence of SEQ ID N0:8; 

cDNA sequence of SEQ ID N0:4 or SEQ ID N0:6. sequence of SEQ ID N0:8 from amino 

In other embodiments, the present invention provides a add 1 to amino add 77; 

composition comprising a protdn, wherein said protem ^aements of the amino add sequence of SEQ ID 

cornprises an amino add sequence selected from the group • %o T^^l 

'Tffee^aSno add sequence of SEQ ID N0:5; . ^ (d) the ^o add sequence encoded by the cDNAm^^ 

(b) fragments of the. amino acid sequence of SEQ ID ^^^^""^g deposited under accession number ATCC 

N0:5; and . ^ u .nxr a inc^rt ^ 98146; the protein being substantiaUy free from other mam- 

(c) the amino aad sequence encoded by the cDNA msert .^^^^^^ Preferably such protein comprises the 

of clone ^ add sequence of SEQ ID N0:8 or the amino add 

BR533.4 deposited under Recession iiumber ^^^^ sequence of SEQ ID N0:8 from amino add 1 to amino add 

98146; the protein being substantially free from other mam- ^^H" 

malian proteins. Preferably such protein comprises the 20 ^ preferred embodiments, the polynudeotide is 

amino acid sequence of SEQ ID N0:5. ooerablv linked to an expression control sequence. The 

Id one embodiment, the ^esent "^vention provides a .^^^ ^ host cdl, including bacterial, 

composition comprising an isolated polynudeoUde selected ^^^^^ niammaHan ceUs, transformed with such 

from the group consistmg of: polynudeotide compositions. 

(a) a polynucleotide comprising the nucleotide sequence 23 ^^^^^^^^ are -also provided for producing a protdn, 

of SEQ ID N0:7; comprise: 

(b) a polynudeotide comprising the nucleotide sequence growing a culture of the host cell tiansformed with 
of SEQ ID N0:7 from nudeotide 113 to nudeotide '^e^ polynucleotide compositions in a suitable cuUure 

433; ... , , 30 medium; and 

(c) a polynucleotide compnsmg the nucleotide sequence 

of the frUl length protem codmg sequence of done ^^^^^ according to sudi methods is also 

CC288_9 dqjosited under accession number ATCC ^^^^^^^ ^^^^^^^ invention. Preferred embodiments 

98146; , indude those in which the protein produced by such process 

(d) a polynudeotide encoding the length FOtcm ^ ^^^^^ 

encoded by the cDNA insert of clone CCZSb.J:' aepos- pfotein compositions of the present invention may further 

ited under accession number ATCC 98146; coniprise a pharmaceudcally acceptable carrier. Composi- 

(e) a polynucleotide comprising tiie nucleotide sequence ^^^^ comprising an antibodty which specifically reacts with 
of the mature protein coding sequence of clone protein are also provided by the present invention. 
CC288_9 deposited under accession number ATCC ^ Methods are also provided for preventing, treating or 
98146; ameliorating a medical condition whidi comprises admin- 

(f) a polynudeotide encoding the mature protein encoded istcring to a mammalian subject a therapeutically effective 
by the cDNAinsert of clone CC288_9 deposited under amount of a composition conc^msing a protein of the present 
accession number ATCC 98146; invention and a pharmaceutically acceptable carrier. 

(h) a polynucleotide encoding a protein comprising a ISOLATED PROTEINS AND 

fragment of the amino add sequence of SEQ ID N0:8 POLYNUCLEOTIDES 

sequence of SEQ D N0:7 from nuclwti^ 113 '<> ""cteo^l^ » acajrdancc with Imown methods. The predicted amino 

«3| the '^^'>^fj^^^f.^l'^^''£^f^ fdT^Z^tt^lcnift and mat.^;) can then be 

coding sequence of clone CC2«8_9 deposited detenMned fiom such nudeotide sequence. The amino acid 

sion numberATCC 98164; or the nuc^eotictesequei^om^^ of A^^iSin encoded^ a particular done can 

mature protdn coding sequence of done C^^^ ZbeltoSiS^^cxpressiono^ the done in a suitable 

f^SedtSbS; r^ySSe?n^<:te^ Sst ceU. coUectinJ th^ protdn and determining its 

9m6^yfoV^^pttfcncd embodiments, the present they have determined to be the readmg frame best identifi- 

Sentior^wiS a polynudeotide encoding a protein 65 able with sequence information avanable at tte tune of 

SS^gtoaminoadd'TequenceofSEQIDNOigfrom fili"gvBf^^«of*«,P^«^^^^i"'^^ 

aJ^d 1 to amino add 77. information, reported prolan sequences indude "Xaa des- 
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i^nators These "Xaa" designatos indicate other (1) a 

Sut (if the nucleotide sequence were detcmmed mcffe 5 

""mJ herdn a "secreted" protein is one which, when 
exofesTed In a suitable host cell, is transported aero s or 
Sa^ei^brane.indudingtransportj«a^ 

SOTr&onVroteins wWch are transported aaoss the 
membrane of the cndoplasnuc reticutam. ^5 

sSe for cDNAs encoding seaeted prote.^ »^372^ 
L S-I^gth done, induding the entire .«»du.g sequence M 
of a^Sedprotdn (also referred to herein as "BD372_5 

^m?udeotidesequen«of«te5;po^nrf^^2^- 

orcsenUv detamined is reported in SEQ ID NO.l. wnai 
J5^?lpresenUybeUeveisthep«,pe^e^^^ ^ 

the codine region is indicated in SEQ ID K02. The pre 
5«SSs:fuenceof«>eBD372^poteto«rresp^^^ 

to the foreeotag nucleotide sequence is reported in SEQ ID 
Sal Srfdds 1 to 27 are the piedicted leader/signal 
Sa^e'ncT^ the predicted niature amino add sequence 30 

. SmS'portionofBb372_5.indudingthepolyAtail,is 

''K^S^rSSSonfagnK^ntobtain^lefrom^ 
deJSt^Saining done BD372_^ should be approxi- 35 

'^^l SclSoMe ^uence disdosed herdn for 81)3^3 
wrse^edagainstVGe^a.^da|ab«BI^A^ 

BLASTX and FASTA seardi F<*<«ols- ^372_J5 „ 

filS^ least some ^^'^^.^ 
"«r0ftfl2 s 1 Homosamens cDNAdone232783 (R3y//o, 
B^lS an<i^03537 Homo sapiens d>NA done 
HFBEM26" CT07647, Fasta). Based upon idcnUty, 
^372_j proteins and each identical piotein or peptide 
may share at least some activity. 
° A ^tySiSe of the present invention has b«ni^^^ 

tified as done «BR533_4". BR533 4 ^J^^^J^ 
Sman fetal kidney d)NAUtaary using mrihodswta^^^^ 

sekcSve for d)NAs encoding secreted protems. BR533^ » 

L aSlSth done, induding the entire ?>^§^^'=l 
of a seaeted protdn (also referred to herein as •BR533_4 

^'S?ude6tidesequen««aftheyporttonrfBR^^^ 

preSnay determined is reported in SEQ ID NO^JJJ « 
aooUcants presently bdieve is the proper reading firame for 
Se cSg Kgion is indicated in SEQ ID Tbc p> 
SctSaddseruenceoftheBM33_4pr«tor^«P»^ 

to the foregoing nudeotide sequence is rqwrted m SEQ m 
SS/Adltio-^nudeotidesequenceftomfteyp^^^^ « 
BR533_4. induding the pdyA tail, is reported in SEQ ID 

m EcoRKNotI restriction fragment obtoinaUe from fte 
d^^containingdoneBR533_4shonldbeapproximateIy ^ 

nudeotide sequence disdosed herdn for BR»3^ 
w "seardiedagain^the GcnBank database usmgBLASTA/ 



BLASnf and FASTA seardi protocols. ?R533_4 demon- 
SSat Iwst some homology with murine semaphonn E 
^9^0i SLtN> BR533 4 also shows at least some 
wS^KTiSntified as "yy80dlO.s 1 Homo 
saS .^NA done 279859 3"' (N38844. Bli^. Based 
Zn hoSgy, BR533_4 protdns and eadi homologous 
protdn or peptide may share at least some activity. 

aone"Ca88 9" 



A ?oSudeotide of the present invention has been iden- 
tified as done ''Ca88_9". Ca88_9 was isolated from a 
aSbrain d>NA library using methp^ wg:h are 
,dlective for d)NAs encoding seaeted proteins. CC288_» . 
fS-lfngth clone, induding *-n&e^2'Sn 
of a seaeted protdn (also referred to haem as CC288_J» 

^'ffnideotide sequence of CC288_9 as presently deter- 

I reported in SEQ n> N0:7 Wtat apph^n^ 
^y bdieve to be the proper readmg fr^e and the 
dieted amino add sequence of the ^^88 9 FOiem 
corresponding to the foregoing nudeotide sequence is 

"ff^nudS?eJ?iL disdosed berdn fa Ca^^ 
was seardied against the GenBanlc database uangBLASTA/ 

SlASmdFASTA search protocols. No hits were found 
in the database. 

^S«S7ll5.BR533_4andCC2.^^^^ 
ited on Aug. 22, 1996 with Amm^-^e^ 
roUection undtt accession number ATCC 98140, nam 
SSwdi done comprising a particular polynudeotidc is 
oi^Mi. Eadi doThas been transfected f 0 ^anje 
bactaial cells (E. coU) in this composite teposit Ea A done 
c^beremovedfromthevectorinwhidiitwi^d^si^^^^ 
perfaming an EcoWWoa digestion (5 crte, EcoM, 3 ate, 
iSotopnxluce the qi.ropriatdy sized fragmeo^ f a such 
clone (approximate done size fragmen are identjed 
Bacterid cdls containing a partiaiar done can be 
obtained from the composite depwit as foUows: 

An oUgonudeotide probe or probes shouldbe «tesignedto 
the sequence that is known fa that particular done. Thw 
Xenrcan be derived from the sequences provid^ 
hadn. or from a combination of those sequences. The 
sSce of the oUgonudeotide probe that was used o 
Is&hfuUJengSidoneisidentiliedbdow andd^^^ 

be most reliable ui isolating fte done of interest 

45 




BD372_5 
BM33_4 
CC288_5 



SEQ ID MO: 9 
SBQIDNO: 10 
SEQ ID NO: U 



In the sequences listedabove wWdiindudeanN atposriion 
2 that position is occupied in prrfared prdbes^prunos by a 
biotinied phosphoaramidite residue rato «han « "1^?; 
otide (sudi I for example, that V^^^y^^^^ 
ohosphoramidite (l^ethoxytrityloxy.2-(N;biotinyl-4- 

SSiropyl-3-0-(2-<yanoethylHNJJ-5^W^ 
Dhosphoamadite) (Glen Researdi, cat 10-1953)). 
Sdesign of ttie oUgonudeotide pobe should prefaaHy 

follow these parametas: . . v 

(a)It should be designedto an area of the sequence whidi 
^ tos the fewest ambiguous bases CN-s"). if any; 
fb) It should be designed to have aT„ of approx. 80 U 
(^suming 2" fa each A aT and 4 degrees fa each G 

nie Sgaludeotide should preferably be labdai with g-"P 
/OP (s^c adivity 6000 Otamole) and T4 polynud(^ 
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, J . u fAr clone. The mature form of such protein may be obtained by 

otide kinase using commonly employed tedhmques for f ™ "J^^ di^^osed Ml-length polynucleotide 

labeling oligonudeoddes. Other l^bdmg techmque «n "^"^^"^^^^^ ^^t^d with ATCQ in a suitable mam- 

also bf used. Unincorporated label should prrf«aWy T^^a^ host cell. Hie sequence of the mature 

removed by gel filtration chromatography or other estab- ^^^^J^^^j^ ^jso be determinable from the amino 

i methods, -me amount of ra<Uoactivrty mcoiporated s f^^^^^^^^^^^ fonm 

into the probe should be quantitated by measurement in a ^ ^^^^a 

scintillation counter. ftefaably;.spe<^c arti^ qf fte^^:^;^^ 

resulting probe should be approxmiately 4e+« dmp^^^ole. ^o"^^"^^ ^^^^ accordance with^own methods 
- The bacterial culmre containing the pool o^^^^ 

clones should preferably be thawed and 100 pi of toe rtodc l°,^^"'f^;^^the preparation of Fobes or primers from the ,; 
used to inoculate a sterile culture fla*~''Hl?°£'^r , '£oS s^uenc for identification and/or 

sterile l^broth containing ampi^ f titon^f^T" C . ■ tpSo^of genes in appropriate genomic Ubraxies or 
culture should preferably be grown to saturation at J^^^ oZr sources of genomic materials. 

the saturated culture should preferab^ be dJuted in ^ of the present invention is membrane- 

fresh l^broth. AUquots of these dilutions should prefa^ty 15 Whe^e ^^^^^^^^^ present invention also pro- 
L plated to determine the dilution and vo ume which wm j ^^f J^ f^^^^^ 

yield approximately 5000 distinct and weU-separated wlo- vi<^ ^ &e ^cellular and transmembrane domains of the 
Ses on soUd bacteriological media contammgy^o^^^^^ So^^e dS such that the protein is fully secreted 

tainingampidllinatlOOpg/i^and^ara^^^^ Cie''^ in which it is expressed. Tbeintra,^Uular and 

mm petri dish when grown overmghtat37C.Oaertoown zo ^^^^^ domains of proteins of the invention can be 

methods of obtaining distinct. weU-separated colomes can ^^^^^^^ee wifli known techniques for deter- 
also be employed. .i,„„iM fhpn hp minatton of such domains from sequence information. 

Standard colony hybridization procedures ^ou^* ^Ses homologs of the disclosed polynucleotides and 

usedto transferthe colomes todtroceUulosefiltersandlyse ^Si^e^homo 

^Sls'ktS^^lyinc^a.date^^ ^^S^s fr"SSlS^^^ 

SlI^SstTS: ^.SS^^Se^^pH f^^^^T^ble nu.eic acid source from toe de^ed 

NaOH)containing0.59&SDS. 100 Jig/ml of yeast W^IA a^d spcaes. ^ encompasses afldic variants of the 

10 mM EOTA (approximately 10 mL p«r 150 2; dis^oseT^Sdeotides ^proteins; that is. naturally- 
Preferably, the probe is then added to the hybndization^ d^d po^ ^^^^^ polynucleotide 

at a concentration greater tlian ^ e^^^^o l^pmtoL ^^^Ho encodeprotdns which areidentical, homologous 
THe filter is then preferably incubated at 65» C vnfli gen^e "^^ "^^^^^ by polynudeotides. , - • 

agitation overnight The filter is then preferably washed to - ^^Jtfd dynucleoUde of flie invention may be 
500mLof2xSSa0.5%SDSatroomtmpe«t^^^^^ 35 ^.wrS torexpression control s^^^^^ 
agitation, preferably followed by 500 of 2^ SSaO^^ SSzTpED expresdon vectors disdosed in Ka,^ 
SDS at room temperature g»tk ^h^S m"- P^^^^; ^^dds Res. 19, 4485-4490 (1991). to order to 
utes. Athird wash with O.lx SSaO.5% SDS at 65 C. for 30 ^^^^^ ^ recombtoanfly. Many suitable expres- 
mmutes to 1 hour is optional. The filt,^ is then Prefombty ^^^^^ ^nown in the art General meth- 

dried and subjected to autoradiography for sufBcient tone to 40 ""fl^X recombtoant protdns are also known and 
visualize the positives on the X-ray film. Other known oj « In 1^ Kaufina^ Methods in Enzymology 
hybridization methods can also be employed. " S17-566 f 1990V As defined herdn "operably linked 

V positive colomes are picked, grown in culture, and ^f^^^V^^j olynudeotide of the tovention and 
plasmid DNA isolated ustog standard Proced|^«- ^« ^, ^XSoT^nttors^u^ce are situated withm a v«tor. 
dones can then be verified by restriction analysis, hybnd- 45 ^"P^"^;^^ ^^ the protein is expressed by a host 

ization analysis, or DNA sequendng. ^ . ^ ^hi^h has been transformed (transfected) wifli the 

Fragments of the protetos of Fesent ""V^Uon wtach ^^^"^ deofide/expression control sequence, 

are capable of exhibiting biological activity arc a^so encom- ^J^^l^ ^ j^y act as suitable host cdls 

passedby the present invention. Ragments of toe to eS^on oSfprotdn. Ma4nalian host cells indude, 
Lybetoltoearformortoeymybe^4r^^^ ~ grS^ nronkcfcOScdk. Chto«« Hamster Ova^r 

metoods, for example, as describedm H- U. S^agovi, rt ^, J^^T^ ' ^^^^y 293 cdls, human qiidennal 

Biomidmology 10. 773-778 (1992) and inR- S^cD^^^ S cS h™Colo205 cdls. ^13 cdls, CV-1 cells, 

et aL, J. Amer^Chem-Soc. 114 9245-^253 (^).^<rf ^^^^ SoJ^priinate cdl ltoes, normal diploid «^^^ 

which are incoiporatedherdnbyreference-Sudifra^ts ^^f^J^^^^^on^jn vitro culture of pri^ 

Lybefusedt^molecd.-X'^^^^^^ J^^S^hS^^Us, mouse L cells. BHK, H1.60, 

for many pmposes, mdudmg increasmg valenqr ot p ^ 

proton binding sites. For example, fragments of toe praton ^ be possible to produce the protein to 

Say be fused torough "Itoker" sequences to the Fc portion J^^^^ Jy^t or in prokaryotes sudi as. 

of an tommnoglobulm. For a bivaknt form of P^Te! 60 bS^iy suitable yeast stratos todude Scccho. 
sudi a fusion could be to toe Fc portion of an IgGmolccide. 60 Schlzosaccharomyces pombe. 

Ltoer immunogl*ulto isotypes may also be u«d to g«a«:- Candida, or any yeast, strato capable 

atesuchfusions.Forexample,aprotem--IgMfusion^^^ S^Sf S^ous pwtdns. Potentially suitable 
generate a decavalent form of toe .^oteto of toe mv«^^^^ bLSKL todu,k ac/^HeWa ccU. Bacillus subttUs. 

The present tovention also provides boto »dl-lengfli and ^^^r™^^^. or any bacterial stram. capable of 
matureformsoftoedisdosedprc^.ThefuU-len^fcm 65 ^^^^SS^protdL If toe proteto is made in 

of toe such protetos is identified to toe sequ^ce Ls^^ ^^^11 may ^ necessary to modify toe proteto 

translation of toe mideotide sequence of each disdosed yeast or oacicn-. 
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. * il hv nhosohorvlation or (dy- compounds and iB immnological processes for the devcl- 

^X'JT; «^ t: 

mproteinmy alsobeproducedl^yoperablylmmgme deliberately. engineered. For e»uq)le, modili- 

MateTpolyhudeotidc of the invention to_sm^te«>ntt^^ Eln^S^S;^ S sequences can be made by 

sequences in one. or more insect expression vectc^^ and ^^"'^^'"^jPI^ ^ ^.^j^ techniques. Modifica- 

e4)loying an insect expression system. Matmals and ine^- Aose ^ea m s ^ ^ ^^^^^ 

^fo^bTculovirus/insect ceU expression ^Xf™ Station S^on,x^cement, insertion or deletion of 

merdaUy available in kit f^"^ ^^^^.f ^^S&S^ f Sno acid rSdne in the coding sequence. For 

Diego. Calif., U.SA. (the MaxBat® fcit). and 6x2^0^ or more of the cysteine residues may be 

are weU known in the art, as descnb^ m S^s and ^^le^^^^^e o ^^^^:r^^ 

Smith, Texas Agricultural Eferiment ^^ conSnS of the molecule. Techniques for such 

1555 (1987), incoqx^ated h«cin by f "^^s used ^^'^"^^^^^^ xqiacement, insertion or deletion 

herein, an insect ceU capable of expressing a polynucleotide is ^°^^^t^^o3;3^«iintheart(see,e.g.,U.«.Pat 

of the present invention is "transfomiea. . _ 4 518^84). Ereferabty, such alteration, substitation, 

^ture medium or ceU extracU) using kno^ P"^!«^" rSeTto it and may ftus be useful for saeening or 
processes, such as gd filtration and ion «d.ange chronu- ^J^^^i^^^^ methodologies may also be easily 
tography.Thepurificationoftheprotemmyds^^^ SbTSfsSintbeartgirenthedisdosureshadn. 

rom blue 3GA Sepharose® ; one or more steps involvmg ^SES AND BIOLOGICAL ACnvmf 

hydrophobic interaction chromatography using sudi re^s ™,ivnudeotides and proteins of the present invention 

L phenyl ether, butyl ether, or propyl ether, or mmmnoaf. l^^^S^eS more of the ises or biological 

finity chromatography. , „,„ ue activities (including those associated with assays ated 

Altemativdy, the protein of the ^»ve°Uon my aUo be . {fj^*!^^^^^ tf^ow. Uses or activities described for 

expressed in a form whidi >f /^^S^^P'^S'^^^^^S Ss^fSfSsent invention may be prov^^^ 

example, it may «Pr«sed as a P^^UJ^^^. l^^^^ or use of sudi proteins or by administration or use 

those of maltose bm<^g piotem ^t^o^ J ^polynucleotides encoding sudi protdns (sudi as for 

transferase(GST)orthioraloxm(TK9.&tsfOTeq)r^wn or p y jj^ge^e therapies or vectors suitable for introduo 

and purification of such fusion proteins are commeraalty f^^'^!^^) ^ 
avaikblefromNewEnglandBioI^ ^"^"^^'^Hv^^; ReseJS iJL and Utililies 

mada (Kscataway. NJ.) and In Vitrogen. t«pectvdy TJe ^^^i^F^X^^^ed by the present invention 
protdncandsobetagged^«than^eandsute^u«^ ^ ^ 

Jurifled by using a spedfic a^Wy <l^«d * « X Smdeotides can be used to express recombinant 
^ope. One such epitope CPlaf) is commeraaUy avail- ^^^^^^^^^^^ characterization or therapeutic use; as 
able fiom Kodak (New Haven, Conn.). -„^,„„ markers fac tissues in whidi the corresponding protdn is 

Rnally, one or more rcvers<>jhase ^^^^^^ ^SSy ^pressed (either constitutivdy or at a par- 
Uquid chromatography (^-^^'"^'^"^^^^^^^i « ^£ S ofSsue differentiation or development or in 
phobic RP-HFLC media, c.g., silica . gel havmg pendart 45 J^^^ molecular wdght markers on Southern 
methylorotheraUphaticgro^,cim»«emptoy<Jtoto^^ STL^L^^r markers oTtags (when labeled) to 
purify the protdn. Some or all of the foregoing P'^caU°" ff^^ S^^somcs or to map rdated gene positions; to 
in various combinations, can also b« iSSelTenSuous DNA sequenS« in patients to 

provide a substantially homogeneous isolated lecoi^mant ~^e wrn^ ^ ^ 
^otdn. The protein thus purified is ^^stantiaUy free of 50 W^P^^ 8cn^^ 

^crmammalianprotdns and is d^edm accordance wifl. ^"JJ^^To dS^e PGR primers for genetic fing«- 
tiie wesent invention as an "isolated protem. „ri„tino. as a urobe to "subtract-ouT known sequences in 

The protdn of tiie invention may also be <^^^^J^^ ^^Ts SSvaing other novd polynudeotides; for 
product of transgenic animals, eg., as a co^^^i^ ^ SSSifSdng oUgomers for attadmient to a "gene 
Snk of transgenic cows, goats, pigs, " {Kfc^« s^ort-i^duding for examination of expres^ 

characterized by somatic or germ cells contammg a nude- ^p m ^« ^^.^^^^^^^ antibodies ushig DNA 

otide sequence encoding tiie protem. jmmiiniTati^on techniques; and as an antigen to raise and- 

mi^otdnmayalsobeproducedbylmown™^^^ SSS^e^t 'another immune response. Where 

chemical synthesis. Methods for „ Se w^Ldeotide encodes a protdn whidi binds or poten- 

thepresentWonbysynthettcmeansareta^to^^^ «> ^P^J'^'^^^^^JX protdr(sudi as, for exa^^ 
sldUed in the artThe synthctacally-constructe4 Fotem StoSmd interaction), the polynudeotide can also, be 
sequences, by virtue of sharing PP^'^^^^^^' ZTSSZ^ aswys (^di as, for example, tiurt 
tiir structural and/or conforniational SSibed to Stt aL, Cdl 75^791-803 (1993)) to 

^eins may possess b ological .f °Pf^«.»"„~^°° „ Sn^poTynuKdes encoding the otiia protdn with 
herewith, induding FOtei" .activity. T^tus, they nuy be 65 ^^P^jgJ^^to identify inhfl)Uors of tiie binding 
enmloyed as biologically active or immunologleal subsh- wmoicmmng occurs 

SteWal,purifiedprotdns insaeeningof flierapeutic interactioa 
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scteening; to raise antibodies or to eUdt another inonune "<^"2 175^J^19M proliferation of 

responsel as a reagent (induding the labded re^gerrt) in 5 .^'^g^f^^J^^P^Ss^ 

protein (or its receptor) in bidogical fluids as marK^ w. -jj^ M. and Shevach, E M. In Cur- 

Lues in wMch the corresponding piotein IS pref«^^^ S^^STa^^ 

expressed (either constitutivdy or at a parUadar sU^e of ^^'T^^^^'^.^mty and Sons, Toronto. 1994; 
tissue differentiation or development or in a disease stete). '° PP' ^^Jt^^^;?^^^^^^ humai interleuMn i 

and, of course, to isolate coirdatiycm:qrtors^^ ^^^^"^^.^^^pJocoU in Imnu^nohg,. J.l 

interaction), the protdn can be used «? i<l«"^ « '^fj^ fTproliferati^^ 

protdnvrithwhichbindingoccursortoidentrfyid^^^^^ etif^^lSoS cdls indude. without liimtation, 

{he binding interaction, ftoteins involved in bintog ^'^^^SS Measurement of Hunm and Murine 

interactions can also be used to screen for pq.liA^^^ SeST^rnd Int«leuMn 4. Bottoinly. K., Davis, L. S. 

molecule inhibitors or agonists of the binding tnteracUo?; \ Current Protocols in Immunology. J. E. 

Anv or all of these research utiUties are capable of bemg and upsKy, tr. a. a q i _a 1 1 7 John Wilev and 

de^S^^lill to reagent grade or kit fonnat for commerdal- » - Coh^^J- Vol 1 I^^^^J^f TbTu':1 

^rjds'rXS-tthe uses listed abc.e are 

k„owntothoseskiUedinlheartRefaences<ksdosmgs^^^^^ M o^f I^HSs- Meks"meht of mouse and human 

methods include without limitation 'Moleoto aoniQg: A f ^^^If ^^^^^^ p^tocols in Immu- 

laboratory Manual^2ded.,ColdSpring Harbor Uborat^^ 25 <S. Vol 1 pp. 6.6.1-6.6.5. John 

ftess.Sambrook, J.,ERFritschandT.Mamatis eds. W^^^^^ ^Kd Sons TbS. W9l; Smith et d.. ftoc. NatL 

and "Methods in Enzymol^: Guide to Molecuto Ooning g ?,TjJSi857-1861. 1986; Measurement of 

Tediniques", A<^demic Rress. Berger, S. L. and A. R. ^0^/^^^^ iT-Bennett. R. Giam^^ 

Kimmd eds.. 1987. q &niTama,lK. J. In Current Protocols in Immunology. J. 

Nutritiond Uses c - . nnUmn «»s Vol 1 do 6 IS.l John \Wley and Sons, 

Polynucleotides and proteins of , the pr«entinvenho^^^ ^J^^f^.^^J^l^^^^ 

dsobeusedasnutritiondsourc«orsupplements.Suddus« .^f^^J^f?^^ 

indude without limitation use as a protem or ammo aad .^.^Tf^^J^J^'f^^^ j. E e.a. CoHgan 

supplement.useasacarbonso«ce.useasamtrog«iso^ • ^'■^^^^^^'J^'f ^J^^'^g^^ 1^1. 

anduseasasourceofcarbohy<frate.lnsu*^^^ « ^^^^^^f^^S dJrrespoiises to anti^^^^ 

or polynndeotide of the invcnUon can be added to the feed Assays ^ mJ-in. that affect APC-T ceU 

"frpiLnarorganismorcanbeadmidst^a^as^ l£Sor"'w:?"'<S4^ effSf by"^^ 

soUd or Uquid preparation, such as m tiie fonn of powd^ SSn aiSljtrfdne production) indude, without 

pills, solutions, suspensions or capsdes. In the case of 1?^^"*°,°''^.^^^ Current Protocols in 

Sucioigamsms,thepiotdnorpolynucleotideofftem^^^ 40 

don can be added to the medmm in or on whid, the JJ5£^^g,^,^Vstrober, Pub. Greene PubUsh- 

microorganism is cultured. A„oriates and WUev-Intersdence (Chapter 3, In Mtro 

cytokine and Cdl I^o»'^.^««'°^bt'Sine. ^LSS«^s^ L^Se Function; Chapter 6. Cytok- 
Aproteta of the present invention may wAibit cytokme^ ^^^J^'^^^^ton; Chapter 7, Immunologic 
cdl prolifcraUon (either indudng or uihihiUng) or cdl 45 ""^.^ ^^^""^if^ Eroc.Naa.Acad.Sd. 
^erentiation(eitherindudngorinMbiting)activi.yormay ^^.^"'"gjjf^);^^'?^^^^^ 

. sripS^^Xo^s? s;?rh^^^^^ s^^^shrz exhibit 

evidenced by any one of a number of routme factor d^n- "^JJ^?"^. "TT^^ may be useful in the treatment of 

dentcdlproliferationassaysfc^cdllk^^^ SSS^<^CS disorders (induding severe 

limitation. 32D. DA2 DAlG mB9.B^llj^^ « ™^^^d (sCID)),e.g.. in regulating (up 

G, M^rdJ M+), 2E8. 1^5. DAI, 123, T1165. HR, oomnmea proliferation of T and/or B 

CIli2. TF-1, Mo7e and CMK il„ni,nr«t« as wdl as effecting the cytolytic activity of 

The activity of a protein of the ,iBveption r^among J^^^^^ f^ons. "S^e immune defi- 

other means, be measured by ftefbUov^gn^t^^^^ Sd« iTybegenetico?!^ caused by vitd(e.g..HI^ 

AssaysforT<dlorthymocyteprolifcrationmdudewith- 60 infections, or may result from 

out limUatio^ tiiose ^'SS^^^t^Tv. I Si^n?Sc."cS^ McT spedli^dly, iiectipus di. 

Immundogy. Ed by I. E Cohga^ A. ^S^J^JZ^ causes bv viiaL bacterial, fungal or other infection 

MarguKes. E M. Shevach. W. Stiober. Pub. Greene Pub- ^^"Sg a S of tte present invention, 

lishing Assodates and ^"l^y-I^t"^"" <°7i^ ^ J „ SSSSS mV, hepatitis viruses, heq.esviruses. 

Vitro assays for Mouse l|Who<gte]^c^^ « S?Sffit*lshiLiia spp , malaila spp. and various 

^l'S79^^r^i'^^^ Sgd Sons sudi as candidiasis. Of course, in this 
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desirable, i.e., in the treatment of canca. described in Lenschow et aL, Saence 

Autoimnume disorders which may be treated using a P™'^;_^^[°9^. ^^^T^j^etd., Proa Natl, Acad. Sd 
protein of the present invention mdnde for ^^ni^e ^n- 5 J^T^^^^SZ^^z^^ ^ ^^^^ 
Vective tissue disease, multiple sclerosis systemic lupus USA^g:\l]^p^^''^^'^^^^^^ 
erythematosus, rheumatoid arthritis, autommiune pulmo- ^^^^^^''^X mS pr^^m can bTused to 
S^ir^ammation. Guillaj-^^^^^ S^fJ^ei'^'b^l^B l^phocyt^ 

thyroiditis, insulin dependent diabetes mellitis, m^^J^'^ ^^Han in vivo on the development of that disease, 
gravis, grafl-versus-host ^*"»™""f„i!;^: " ^SS^tigen function Ly also be therapeuticaJly 
^tory eye disease. Such a protem <>f P{f ^^^^ '"7^^°" usSS«S| autoimmune diseases. Many autoimmune 
niay also to be useful in the treatment of all«gic readlons ^^^^gesult of inappiopriate activion of T cdls 
and conditions, sudi as asthma (P^<='^»y f «f =f ^ ^L ^ie Se agist sdf toue and which promote the 
or other respiratory problems, paier conditions, S^lSon 4Ss and autoantibodies involved in the 

inmiune suppression is «»«sf<=i<'fl"<^S. f« " 3 diseases. Preventing the activation of 

- organ transplantation), may also be treatable using aprotem P^J^g^f^^^^^y reduce or elii^iate disease 
of the present invention. ^ „«,c,-ki» tnm<! Administration of reagents whidi block costimnlation 

Using theprotdns of the invention ,t may also be possMe "'^"^"^^S r^torJigand interactions of B 
to immuneresponses, in a number of ways. Down regulation of T J'^ S'f^^ 'r^^ ^bitT cell activation 
Say be in the fonn of i^^ting or blocking an to l^^^^^SoTo^alt^Scs orT ceU-derived 

response already in Fogr«s or P?J5°^°« S« wSmay be involved in the disease process, 

induction of animmuneresponse.Thefunctions of activated 'y^^^Z^Rtc^cnts may induce antigen-spcdflc 
T cdls may be inhibited by suppressing T cfl «spons« « ^^Si^^'^Sv^ ^ iidi could iL to"^- 
byindudngspedflc tolerance inT cdls, or boft. L^^^ J^Srf SZ-the disease. Hie efficacy of Woddng 
supFCSsion of T cdl responses is generally an active^ 25 ^^l^^^*^ "^^^ ^ueviating antoimmmie diK^^ 
no^antigen-spedflc, process wWdi requires conunu^^^^ '^'^TtSTusi^gTLib J of well-diaracterized 
exposure of the T ceUs to the sup^essive agent Toteanc^ cante Autoimmune diseases. Examples 

which involves indudng non^responsiveness ^ ^nagy m X ?^ «4imental antoimmnne encephalitis, sys- 

ceUs,isdistinguishablefromfamnnnosui^sioninttatit^ t^c C^^^Satosis in MRLflF/lpr mice or NZB 
generally antigen-spedfic and^^^cr^^^^^ '^i^d S SSutoimmunecolkyartinitL^ 
tolerimg agent has ceased. Operattonally, tolerance can DC ' ^ ^ ^^ andmmine experimental 

demonstrated by the lade of a T ceU response upon reapo- ^^^^.^^^^j^^J^ ed., Rmdamental InSogy, 
suretospedficantigenintheabsenceofthetoletizmgagent ■ 5^y«^f ^f^"^^^^^^^ 

Down regulating or preventtog one or more anUgen ^^^^^^^^^^^^^ (preferabty a B 

functions (including without limitation B ljm^^^^ « lySS^tiglLcS. as a means of relating 

gen ftmctions (such as, for example, B7)), e^., Preventing 5mpno«y«^ 8 ^ 

high levd lymphokine synthesis by activatedT cdls, wJl be S°^^^!u^^3S^^be in the formXcnhLwIig 
usSilinsfflons t^^^-' ^S^^^SSe 'rSS^SiTreUdting an imd«. 
and in graft-versus-host disease (GVITO). F^r^an^e "^JT exampleVenhandng an immune response 
blockage of T cdl function should res^t in reduced b si^e 40 ^"^•^^^'^^Ajhoc^ 

destruction in tissue transplanUtion. T^caBy. m Ussue J^S^J^S^SiSoTL adition. systemlc^al 
transplants, rejection of the transplant is imtifUed through its ^ jXenza, the common cold, and cncepha- 

recognition as foreign by T ceUs, foUowol by. S^iteS^ySt2m^o^cU6mi^o^ 
reactionthatdestK)ysthetrans0antTheadi^strahonofa ^l^J^^'fJ^^figens systemically. 
molecule whid, inhibits or blodcs mterection of a B7 45 f^^J^^f^J^'^^^f^^i^une responses may be 
lymphocyte antigea with its "fS^S-dC^^^"^^ eniS^^ 2 AedSd patient by removin^T cdls from the 
ceUs (sudi as a soluble, monomenc * <^2t?.^mrnS? oSt, costimulating the T cdls in vitro with viral antigen- 
B7-2 activiQr alone or in conjuncUon vwth a monommc P™I?,^rither croressing a peptide of «ie present 
fona of a p4<ide having an activity o[,a°<'«»^ » ^J"" ^ C^6^^t^ S X& form of a folubte 
cyte antigen (e.g., B7-1. B7-3) or Mocking antibody), pnor so andVdntrodudng the in 

to transpWon can lead to the binding of toe molecule to PPj^^^J^ S ^o S Jatient Another method of 
the na^ ligand(s) on the immune cdls wijiom SnSlS-^ "nr^^ses would be to isolate 
ting the corresponding costhndatoiy signaL Blod^g B f^SSTfffrXa p^t. tnisfect them wife a nudeic 
ly^hocyteantigenfuncdonintomatterFe^e^^ Sd^rcoSaro^ofthepresentinvention as described 
synthesis by immune cdls. sudi as T imd Uiy^ads as 55 ^^ess all or a portion of tiie 

^immunosuppr^t-Moreover^^^^^^^^ ^o"* ^^JvSL andr<Loducethetra^e^^^^^ 
may also be sufBdent to anergize the T mer^ P be capable of 

or tolerLce in a subject, it may also be necessary to blodc im^. 

the function of a combtoation of B lymphocyte antigei^. "^''^'^"^J^^^^Som, lymphoma, leukemia, 

mefficacyofp^^^J-blo^S-^^^^ „ So^aloni SoS transf^ctKith a nucleic add 

organ tranq>lant rejection or GVHD c^^^^ w encoding at least one peptide of tiie present invention can be 
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ance in the subject If desired, the tumor cell can be 
transfected to express a combination of peptides. For 
example, tumor cells obtained from a patient can be trans- 
fected ex vivo with ^ an cxjffession vector directing the 
expression of a pcptide'having B7-2-like activity alone, or in 
conjunction with a peptide having B7-1-Iike activity and/or 
B7-3-like aciivity. The transfected tumor cells iare returned 
to the patient to result in expression of the peptides on the 
surface of the transfected cell. Alternatively, gene therapy 
techniques can be used to target a tumor cell for transfection 
in vivo. 

The presence of the peptide of the present invention 
having the activity of a B lyn5)hocyte antigen(s) on the 
surface of the tumor cell provides the necessary costimula- 
tion signal to T cells to induce a T cell mediated immune 
response against the transfected tumor cells. In addition, 
tumor cells which lack MHC dass I or MHC class H 
molecules, or which fail to reexprcss sufficient mounts of 
MHC class I or MHC class II molecules, can be transfected 
with nucleic acid encoding all or a portion of (e.g., a 
cytoplasmic-domain truncated portion) of an MHC class I a 
chain protein and pj microglobulin protein or an MHC class 
n a chain protein and an MHC class II p chain protein to 
thereby express MHC dass I or MHC class II proteins on the 
cell surface. Expression of the appropriate dass I or dass H 
MHC in conjunction with a pqptide having the activity of a 
B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected 
tumor cell. Optionally, a gene encoding an antisense con- 
struct which blocks expression of an MHC dass n associ- 
ated protein, such as the invariant chain, can also be cotrans- 
fected with a DNA encoding a pq)tide having the activity of 
a B lymphocyte antigen to promote presentation of tumor 
associated antigens and induce tumor spedfic immunity. 
Tbus, the induction of a T cell mediated immune response in 
a human subject may be suffident to overcome tumor- 
specific tolerance in the subject 

The activity of a protein of the Invention may, among 
other means, be measured by the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxidty 
indude, without limitation, those described in: Current 
Protocols in Immunology, Ed by J. E, Coligan, A. M. 
Kmisbeck, D. H. Margulies, E M. Shevach. W. Strober, 
Pub. Greene Publishing Assodates and Wey-Intersdence 
(Chapter 3, In Vitro assays for Mouse Lyinphocyte Function 
3.1-3.19; Chapter 7, Inununologic studies in Humans); 
Herrmann et al., Proc. NatL Acad. Sd. USA 78:2488-2492. 
1981; Herrmann et al.. J. Immunol. 128:1968-1974, 1982; 
Handa et al., J. Immunol. 135:1564-1572, 1985;Takai et al., 
L Immunol 137-3494-3500, 1986;Takai et al., J. InmiunoL 
140:508-512, 1988; Herrmann et al., Proc. NatL Acad. ScL 
USA 78:2488-2492, 1981; Hernnann et aL, J. Immunol 
128:1968-1974, 1982; Handa ct al., J. Inmiunol. 
135:1564-1572. 1985; Takai ct aL, J. Immunol. 
137:3494-3500, 1986; Bowmanet aL, J. Virology 
61:1992-1998;Takaietal., J. Immunol 140:508-512, 1988; 
Bertagnolli et aL, Cellular Itnmunolpgy 133:327-341, 1991; 
Brown et aL, J. InamunoL 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses 
and iso^e switching (which will identify, among others, 
proteins that modulate T-ceU dependent antibody responses 
and that affect Thl/rb2 profiles) indude, without limitation, 
those described in: Maliszewski, J. Immunol. 
1443028-3033, 1990; and Assays for B cdl function: In 
vitro antibody production, Mond, J. J. and Brunswidc, M. In 
Current Protocols in Immunology, J. E. ca. Coligan cds. Vol 
1 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 
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Mixed lyn^hocyte reaction (MLR) assays (which will 
identify, among others, proteins ttiat generate predominantly 
Thl and CTL responses) indude, without limitation, those 
described in: Current Protocols in Immunology, Ed by J. E. 

5 Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, 
W. Strober, Pub. Greene Publishing Assodates and Wiley- 
Intersdence (Chapter 3, In Vitro assays for Mouse Lympho- 
. cyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., L InamunoL 137:3494-3500, 1986; 

10 Takai et aL, J. Immunol 140:508-512, 1988; Bertagnolli et 
al, J. Immunol 1493778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, 
among others, proteins expressed by dendritic cells that 
activate naive T-cdls) indude, without limitation, those 

15 described in: Guery et al, J. Immunol 134:536-544, 1995; 
Inaba et aL, Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al., Journal of Immunol- 
ogy 154-.5071-5079. 1995; Porgador ct al. Journal of 
Experimental Medidne 182:255-260, 1995; Nair et al., 

20 Journal of Virology 67:4062-4069, 1993; Huang et al., 
Sdence 264:961-965, 1994; Macatonia et al. Journal of 
Experimental Medidne 169:1255-1264, 1989; Bhardwaj et 
al., Journal of Clinical Investigation 94:797-807, 1994; and 
Inaba ct al., Journal of Experimental Medicine 

25 172:631-640, 19^0. 

Assays for lyinphocyte survival/apoptosis (which will 
identify, among others, proteins that prevent apoptosis after 
superantigen induction and proteins that regulate lympho- 
cyte homeostasis) include, without limitation, those 

30 described in: Darzynkiewicz et al, Cytometry 13:795-808, 
1992; Gorczyca et al, Leukemia 7:659-670, 1993; Gorc- 

. zyca etal., Cancer Researdi 53:1945-1951, 1993; Boh etal, 
Cell 66:233-243, 1991; Zachardiuk, Journal of Tmmunol- 
ogy 145:4037-4045, 1990; Zamai ct al.. Cytometry 

35 14:891-897, 1993; Gorczyca et al.. International Journal of 
Oncdogy 1:639-648, 1992. 

Assays for protdns that influence cariy steps of T-cell 
commitment and devdopment indude, without limitation, 
those described in: Antica et al.. Blood 84:111-117, 1994; 

40 Fine et al., CeUular Immunology 155:111-122, 1994; Galy 
et al. Blood 85:2770-2778, 1995; Toki et al, Proc. Nat 
Acad Sd. USA 88:7548-7551, 199L 
Hematopoiesis Regulating Activity 
A protein of tiie present invention may be useful in 

45 regulation of hematopoiesis and, consequently, in the treat- 
ment of myeloid or lymphoid cdl defidendes. Even mar- 
ginal bldogical activity in support of colony forming cells 
or of factor-dependent ceU lines indicates involvement in 
regulating hematopoiesis, e.g. in supporting the growth and 

50 proliferation of eiythroid progenitor cells alone or in com- 
bination with othdr cytokines, thereby indicating utility, for 
example, in treating various anemias or for use in conjunc- 
tion with inadiation/diemotherapy to stimulate the produc- 
tion of erythroid precursors and/cr erythroid cells; in sup- 

55 poxting the growth and proliferation of myeloid cells sudi as 
granulocytes and monocytesAnacrGphages 0.e., traditional 
CSF activity) useful, for cxanq)le, in conjunction with 
chemotherapy to prevent or treat consequent mydo- 
suppression; in supporting the growth and proliferation of 

60 megakaryocytes and consequently of platdets thereby 
allowing prevention or treatment of various platdet disor- 
ders sudx as thrombocytopenia, and genially for use in 
place of or con^ilimentary to platdet transfusions; and/or in 
supporting the growth and proliferation of hematopoietic 

65 stem cells whidi arc capable of maturing to any and all of 
the above-mentioned hematopoietic cells and therefore find 
therq>eutic udlify in various stem cell disorders (such as 
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those usually treated with transplantatioii, indading, without (collagenase activiQr, osteoclast activity, etc.) mediated by 
limitation, aplastic anemia and paroxysmal nocturnal inflammatoiy processes. ^ ^ . 

SdobiniMa). as weU as in repopuladng the stem ceU Another categoiy of tissue regenaabon acbvity ih^ may 
nemogioQiniuw;, a» w f» 6 . attributable to &e protein of the present mvenbon is 

conipartment post iiradiadon/che^^^ fenSS^enVfo^ 

orex-vivo(i.^,inconjuncUoaw^^^^^ 5 g^2nfThich induces tendo&ament-likc tissue or 

tation or with , penpheral progenitor cell transplantation .^^j^^ ^j^^^^jj^tion in circumstances where sudi tissue is ^ ; 
(homologous or heterologous)) as normal cells or geneU- normally fanned, has appHcation in the healing of 

cally manipulated for gene therapy. tcndofi or ligament tears, deformities and otho* tendon or 

The activity of a protein of the invention may, among j^^^^x defects in humans and other animals. Such a 
other means, be measured by the following methods: lO pj-^aj^^oji cn^loying a tendon/ligament-like tissue induc- 
Suitable assays for proliferation and differentiation of jng protein may have projdiylactic use in preventing damage 
various heraatqpoieticlines are cited above. ^ to tendon or ligament tissue, as well as use in the improved 

Assays for embryonic stem cell differentiation (which wfll fixation of tendon or ligament to bone or other tissues, and 
identify, among others, jaroteins that influence embryonic repairing defects to tendon or ligament tissue. De novo 
differentiation hematopoiesis) include, without limitation, 13 tendon/ligament-lifce tissue formation induced by a conqxy- 
those described in: Johansson et al. Cellular Biology sition of the present invention contributes to the repair of 
15:141-151, 1995; Keller et al.. Molecular and Cellular congenital, trauma induced, or other tendon or ligament 
Biology 13:473-486, 1993; McClanahan et al.. Blood defects of other origin, and is also useful in cosmetic plastic 
8 1 -2903-2915 1993. surgciy for attachment cr repair of tendons or ligaments. The 

Assays for stem ceU survival and differentiation (which 20 compositions of the present invention may provide environ- 
wiU identify, among others, proteins that regulate lyir4)ho- mcnt to attract tendorn or Hgament-fonmng ceUs, stimi^te 
hematopoiesis) include, without limitation, those described growth of tendon- or figament-forming cdls, mdace differ- 
in- MetS^lcellulose colony forming assays, Freshney,M.G. entiation of progenitors of tendon- or hgament-formmg 
In Culture of Hematopoietic CeUs. R. L Freshney, et al. cds. ceUs. or induce growth <rf tendon^igament cells or progem- 
Vol pp 265-268. Wiley-liss; Inc., New York, N.Y. 1994; 25 tors cx vivo for return in vivo to effect tissue repair. Jht 
Hirayama et al., Proc. NatL Acad. Sd. USA 89:5907-5911, compositions of the invention may also be useM in &e 
1992- Primitive hematopoietic colony forming ceUs with ' treatment of tendinitis, carpal tunnel syndrome and other 
high proliferative potential, McNiece, L K. and Bridddl, R. tendon or Hgament defects. The compositions may also 
A In Culture of Hematopoietic Cells. R. L Reshney, ct al. indude an ap^qpnate matrix and/or sequestering agent as a 
eds. Vol pp. 23-39, Wiley-Liss, Inc., New York. N.Y. 1994; 30 carrier as is well known in the art ^ 
Nebenetal,, Experimental Hematology 22:353-359, 1994; The protein of the present invention may also be useful for 
Cobblestone area farming cell assay, Ploemadier, R. E. In proliferation of neural cells and for regeneraUon of nerve 
Culture ofHematopoieHc Cells. R. L Freshney, et aL eds. Vd and brain tissue, i.e. fot the treatment of central and penph- 
PD 1-21 WUey-Iiss, Inc., New York, N.Y. 1994; Long term cral nervous qrstem diseases and neuropathies, as weU as^ 
bone manow cultures in the presence of stromal ceUs, 35 mechanical and traumatic disorders, which involve 
Spooncer, E., Dexter. M. and AUcn,T. In Culture ofHemato^ degeneration, death trauma to neural cells or nerve Ussue. 
p^ienc Cells. R. L Freshney, et aL eds. Vol pp. 163-179, Mwe specifically, a protein may be used in tiie trcatnaent of 
WUey-Iiss, Inc., New York, N.Y 1994; Long term culture diseases of theper4)heral nervous system, such as per^)herd 
initiating cell assay, Sutherland, H. J. In C«iairtfo/i/emar^>- nerve injuries, peripheral neuropathy and localized 
Doletic Cells. R. I R:eshney, et al. eds. Vol pp. 139-162, 40 neurbpathies, and central nervous system diseases, such as 
Wiley-Liss. Inc., New York, N.Y 1994. Alzhehner's, Parkinson's disease, ^^^^on s d^ease. 

Tissue Growth Activity amyotrophic lateral sderosis, and Shy-Drager syndrome. 

Aprotcin of the present invention also may have utili^ in Further conditions which may be treated in accordance with 
conmositions used for bone, cartilage, tendon, Hgament the present invention include mechanical and traumatic 
and^r nerve tissue growth or regeneration, as wdl as for 45 disorders, such as sjnnal cord disorders, head trauma and 
wound healing and tissue repair and replacement, and in the cerebrovascular diseases such as stroke. Peripheral neuro- 
treatment of bums, incisions and ulcers. pathies resulting from diemotherapy or other n^edical thera- 

A protein of the present invention, which kduces carti- pies xasy also be treatable using a protem of the invention, 
lace and/or bone growth in circumstances where bone is not Protehis of the invention may also be useful to promote 
normally formed, has application in tiie healing of bone 50 better or faster dosine of non-healing wounds, mdutog 
fractures and cartilage damage or defects in humans and without limitation pressure ulcers, ulcers associated wi& 
otiier ammals. Such a preparation employing aprotein of the vasailar insufiEdency, surgical and traumatic wounds, and 
invention may have prophylactic use in dosed as well as the like. , , ^ 

open fracture reduction and also in tiie in^jroved fixation of It is expected tiiat a protem <rf the present mvenUon may 
artificial joints. De novo bone formation induced by an 55 also exhibit activity for generation ot regeneration of other 
osteogenic agent contributes to the repair of congenhal, tissues, such as organs (indudmg, for example, pancreas, 
traun^ induced, or oncologic resection induced oaniofadal Ever, intestine, kidney. sMn, cndo&dmm), muscle (smooth, 
defects, and also is useful in cosmetic plastic surgery. skeletal or cardiac) and vascul^ (indudmg vascular 

A protein of this invention may also be used in tiie cndothdium) tissue, or for promotmg the growtii of cdls 
treatment of periodontal disease, and in otiier tootii repair 60 compriskg such tissues. Part of &e desired effects may be 
processes. Such agents may provide an environment to by inhibition or modulation of fiteoUc scamng to aUow 
attract bone-forming cells, stimulate growtii of bone- normaltissuetoregencrate. Apiotdnof themvention may 
forming cells or induce differentiation of progenitors of also exhibit angiogenic activity, 
bone-forming cdls. A protein of tiie invention may also be A protein of tiie present invention may also be useful for 
useful in tiie treatment of osteoporosis or ostcoartiiritis,sudi 65 gut protection or regeneration and treatment of lung or liver 
as tiirough stimulation of bone and/or cartilage rcpak or by fibrosis, reperfusion injury in vanous tissues, and condiUons 
bloddng inflammation or processes of tissue destruction resulting from systemic cytokine damage. 
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A piotein of the present invention may also be useful for particular protein has chemotactic activity for a population 

promoting or inhibiting differentiation of tissues described of cells can be readily deteimined by employing such 

above from precursor tissues or ceUs; or for inhibiting the protein or peptide in any knovi^n assay for cell chemotaxis. 

growth of tissues described above. The activity of a protein of the invention may, among 

The activity of a jfirotein of the invention may, among 5 other means, be measured by the following methods: 
other means, be measured by the foUowihg methods: ' Assays for chemotactic activity (which wiU identify pro- 
Assays for tissue generation activity . include, without teins that induce or prevent chcmotaxis) consist of assays 
limiution, those described in: International Patent Publica- that measure the ability of a protein to induce the migration 
tion No. WO95/16035 (bone, cartilage, tendon); Interna- of cells across a membrane as well as the ability of a protein 
tional Patent Publication No. WO95/05846 (nerve, lo to induce the adhesion of one cell population to anoth<a- cell 
neuronal); International Patent Publication No. W091/ population. Suitable assays for movement and adhesion 
(^7491 (skin, endothelium). , include, without limitation, those described in: Cuirent 
Assays for wound healing activity include, without Protocols in Immunology, Ed by J. E. Collgan, A. M. 
limitation, those described in: Winter, Epidermal Wound Kruisbeek, D. H. Margulles, E. M. Shevach, W. Strober, 
Healing, pps. 71-112 (Maibach, H. L and Rovee, D. T., 15 Pub. CJreene Publishing Associates and Wiley-Interscience 
eds.). Year Book Medical. Publishers, Inc., Chicago, as (Chapter 6.12, Measurement of alpha and beta Chemokines 
modified by Eaglstein and Mertz, J. Invest. Dermatol 6.12.1-6.12.28; Taub et al. L Clin. Invest 95:1370-1376, 
71:382-84 (1978). 1995; lind et al. APMIS 103:140-146, 1995; MuUer et al 
Aciivin/Inhibin Activity Eur. J.Inmiunol.25:1744-1748;Gruberetal. J.oflmmunoL 
A protein of the present invention may also exhibit 20 152:5860-5867, 1994; Johnston et al. J. of Lnmunol. 
activin- or inhibin-iclated activities, Inhibins are character- 153:1762-1768, 1994. 
ized by their ability to inhibit the release of follicle stimu- Hemostatic and Thrombolytic Activity 
lating hormone (FSH), while activins and are characterized A protein of the invention may also exhibit heinostatic or 
by their ability to stimulate the release of follicle stimulating thrombolytic activity. As a result, such a protein is expected 
hormone (FSH). Thus, a protein of the present invention, 25 to be useful in treatment of various coagulation disorders 
alone or in heterodimers with a member of the inhibin a (including hereditary disorden, such as hemophflias) or to 
family, may be useful as a contracqjtive based on the ability enhance coagulation and other hemostatic events in treating 
of inhibins to decrease fertility in female mammals and wounds resulting from trauma, surgery or other causes. A 
deaeasc spermatogenesis in male mammals. Administration protein of the invention may also be useful for dissolving or 
of sufficient amounts of other inhibins can induce infertility 30 inhibiting formation of thromboses and for treatment and 
in these mammals. Alternatively, the protein of the ; prevention of conditions resulting therefrom (such, as, for 
invention, as a homodimer or as a heterodimer with other . example, infarction of cardiac and central nervous system 
protein subunits of the inhibin-P group, may be useful as a vessels (e.g., stroke). . 

fertility inducing therapeutic, based upon the ability of The activity of a protein of the invention may, among 

activin molecules in stimulating FSH release from cells of 35 otiier means, be measured by tiie following methods: 

the anterior pituitary. See, for cxan^)le, U.S. Pat No. 4.798, Assay for hemostatic and tiirombolytic activity include, 

885. A protein of the invention may also be useful for without limitation, those described in: linet et aL, J. Clin, 

advancement of die onset of fcrtiHty in sexually immature Pharmacol. 26:131-140, 1986; Burdick et al.. Thrombosis 

mammals, so as to increase the lifetime reproductive per- Res. 45:413-419, 1987; Hunq)hrey et al., Fibrinolysis 

formance of domestic animals such as cows, sheep and pigs. 40 5:71-79 (1991); Schaub. Prostaglandins 35:467-474, 1988. 

The activity of a protein of the invention may, among Receptor/Ligand Activity 

other means, be measured by the following methods: A protein of the present invention may also demonstrate 

Assays for activin/inhibin activity include, without activity as receptors, receptor ligands or inhibitors or ago- 

limiUtion. those described in: Vale et aL, Endocrinology nists of receptor/Ugand interactions. Examples of such 

91:562-572, 1972; ling et al.. Nature 321:779-782, 1986; 45 receptors and ligands include, without limitation, cytokine 

Vale etal.. Nature 321:776-779, 1986; Mason etal., Nature receptors and their ligands, receptor kinases and their 

318:659^63. 1985; Forage et al., Proc. Nati. Acad. Sci. ligands, receptor phosphatases and their ligands, receptors 

USA 83 :309 1-3095, 1986. involved in cdl-cell interactions and their ligands ^eluding 

Chemotactic/Chemokinetic Activity without limitation, cellular adhesion molecules (such as 

A protein of the present invention may have chemotactic 50 selcctins, integrins and their ligands) and reccptor/ligand 

or chcmokinetic activity (e.g., act as a chemokine) for pairs inVdved in antigen presentation, antigen recognition 

mammalian cells, including, for example, monocytes, and development of cellular and humoral, immune 

fibroblasts, neutrophils, T-cells, mast cells, cosinopliiis, cpi- responses). Recqptbrs and ligands are also useful for screen- 

thelial and/or endotiielial cells. Chemotactic and chemoki- ing of potential peptide or small molecule inhibitors of the 

neticproteins can be used to mobilize or attract a desired cell 55 rdevantreceptoi/ligandintcraction. A protein of the present 

population to a desired site of action. Chemotactic or chemo- invention (including, witiiout limitation, fragments of recep- 

kinctic proteins provide particular advantages in treatment tors and ligands) may themselves be useful as inhibitors of 

of wounds and other trauma to tissues, as well as in recq)tor/ligand interactions. 

treatment of localized infections. For example, attraction of The activity of a protein of the invention may, among 

lymphocytes, monocytes or neutrophils to tumors or sites of 60 otiier means, be measured by the following methods: 

infection may result in improved immune responses against Suitable assays for receptor-ligand activity include with- 

the tumor or infecting agent out limitation those described in:Current Protocols in 

A protein or peptide has chemotactic activity for a par- Inununology, Ed by J. E. Coligan. A- M. KruisbeeJc, D. H. 

ticular cell population if it can stimulate, directiy or Margulies, B. M, Shevach, W. Strober, Pub. Greene Pub- 

indirectiy.tiic directed orientation or movement of such cell 65 lishing Associates and Wiley-Intcrsdence (Ch^tcr 7^8, 

population- Piefaably, the protein or peptide has the ability Measurement of Cellular Adhesion under static conditions 

to directiy stimulate directed movement of ceUs, Whether a 7.28.1-7.28.22). Takai et aL, Proc. Nati. Acad. ScL USA 
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84-6864-6868, 1987; Bierer ct al.. J. Exp. Med. as an antigen in a vacdne conqjosition to rase an Immune 

168- 1145-1156, 1988; Rosenstein et al., J. Exp. Med. reqwnse against such protein or another material or entity 

169- 149-160 1989; StoUenboig et al., J. Immnnol. Methods wWdi is crosMeactive with such protein. 

Proteins of the present invention may also exhibit anti- Aprotcin of the present invention (from whatever source 

inflammatory activily. The anti-inflammatory activity may <jerived, includiag without limitation from recombinant and 

be adiieved by providing a stimulus to cells involvied in the non-rccombinant sources) may be used in a pharmaceutical 

inflammatory response, by inhibiting or promoting cell-(»U ; composition when combined with a pharmaceutically 

interactions (such as, for exainple, cell adhesion), by inhib- w acceptable carrier. Such a com^sition may also contain (in 

iting or promoting chemotaxis of cells involved in the addition to protein and a cairier) diluents, fillers, salts, 

inflammatory process, inhibiting or promoting cell . ^Qffcfs^ stabilizexs, solubilizcis, and other materials well 

extravasation, or by stimulatiag or suppressing jproduction j^own in the art The teem '^pharmaceutically acceptable" 

of other factors which more directly inhibit or promote an ^ non-toxic material tiiat does not interfere with the 

inflammatory response. Proteins exhibiting such activities 15 effectiveness of the biological activity of the active 

can be used to treat inflammatory conations including ingrcdient(s). The characteristics of the carrier will depend 

chronic or acute conditions), including without limitation administration. Hie pharmaceutical con^ 

intimation associated with infection (such as septic shock, g.^j^^ invention may also contain cytokines, 

sepsis or systemic inflammatory response syndrome (SIRS) lyn^oMnes, or other hematopoietic factors such as M-CSF, 

). ischemia-reperfusion injury, endotoxin IcthaUty, artiiritis, 20 GM-CSF,TNF,II^l,II^2,IU3,IL4,ILr5,I1^6,IL-7,n:^8, 

complement-mediated hyperacute rejection, nephritis, 31^9^ ii>io, n^ll, E^12, E^B, E^14, IL-15, IFN, TNFO, 

cytokine or chemoMne-induced lung injury, inflammatory j^pi, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 

bowel disease, Crohn's disease or resulting from over pro- factor,* and erythropoietin. The phannaceutical composition 

duction of cytokines such as TNF or Il^l. Proteins of the further contain other agents whidi cither enhance the 

invention may also be useful to treat anaphylaxis and 25 activity of the protein or cornpliment its activity or use in 

hypersensitivity to an antigenic substance or material. treatment Sudi additional factors and/or agents may be 

Ttmior Inhibition Activity included in the pharmaceutical conaposition to produce a 

la addition to the activities described above for immuno- synergistic effect with protein of the invention, or to mini- 
logical treatment or prevention of tumors, a protein of the effects. Conversely, protein of the present inven- 
invention may exhibit otiier anti-tumor activities. A protein 30 ^ included in fmnulations of tiie particular 
may inhibit tumor growth directty or indirectiy (such as, fca: . cytokine, lyii^)hokine. other hematopoietic fador^ throm- 
exaii5)le, via ADCC).' A protein may exhibit its tumw bolytic or anti-thrombotic factor, or anti-inflammatory agent 
inhibitory activity by acting on tumor tissue or tumor to imnimize side effects of the cytoldae, lyn^)h6kine, othff 
precursor tissue, by inhibiting formation of tissues necessary hematopoietic factor, thrombolytic or anti-thrombotic factor, 
to support tumor growth (such as, for example, by inhibiting 35 qj. anti-inflammatory agent 

angiogenesis),bycausingproductionof otiierfactors,agents ^ ^ ^^^^^ invention may be active in 

or ceU types which inhibit tmnor growth, or by suppressing, ^^^^^^,3 (^.g., heterodimers or homodimcrs) or complexes 

eliminating or inhibitmg factors, agents or ceU types which itself or o&er ^oteins. As a result, pharmaceutical 

promote tumor growtii, conqKwitioos of the invention may coxa^mt aprotein of tiie 

Other Activities invention in such muMmeric or complcxed form. 

A protein of the invention may also exhibit one or more , \ . 

ofSeSingadditionalactiviti^^ Ttc pharmaceutical coniposition of tiie m^^^^^ 

^o^!EtiLorfunctionof,orkming,infe^^^ in the form of 

Sdudiig, witiiout limitation, bacteria, viruses, fungi and invention along wi&protem or p^^^ 

otto^s^s- effecting (suriiressing or enhancing) bodily 45 and^or peptide antigen wiU ddiver a stimulatory signa^ to 

SSSs,*i^SlWi^ height wdS B and T ty^hocyt^- B y^^I^^^^^^^ % 

Sir color, eye color, sMn, fat to lean ratio or otiier tissue antigen though their surface in^^^o^o^^ ^/^<^T 

pigmentation, or ag^ or body part size or shape (such as, ly^^^y^V^ ^f^P?^*^ ^ "^ecn tiux)ugh the T cd^ 

f^T^lt, breast augmentatioVor diminutioiTchange in rector (TCR) followmg f^n^on of the antigen by 

£nrS%rshape)reffecting biorhytimis or cari^dic 50 MHC Foteins. MHC and ^structuraUy rekted protems 

Sdes ni^;^^ting tiie fertiHtyTmale or female including tose encoded by ^^^^^^^^J^l 

Subjects; effS tiic metibolism, catobolism, anaboHsm, on host cells wiU serve to present ttie peptide anhgen(s) to 

SS^rutiuition, storage^^ T lymphocytes TJe^tigen c^^^^ could also be 

EpS^hydrate, litamins, minerals, cofactors or suppUed as pmified MHC-peptide 

nutritional factors or component(s); effecting behav- 55 co-stimulatoiy nid«;ules tiiat ^ <i^ectiy J <^ • 

S^cSiaractciistics, indudingS^out'limitation, appetite, ^'^^^^^'^'^^ 

Hbido, ^stre., ^^^^^^^^^^ To^t^StHl S^^'o^^^^^^^^ 

SSpSSi^L^^^^^^ ^^nibinedwithtiiepharmac^ticalcompositio^ 

effects; promoting differentiation and growth of embryonic 60 tion. ^ 

stem ceUs in lineages otiier than hematopoietic lineages; The pharmaceutical composition of tiie invention may be 

hormonal or endocrine activity; in tiie case of enzymes, in (he form of a Hposome in whicih protein of tiie present 

correcting deficiencies of tiie enzyme and treating invention is combined, in addition to rther pharmaceutically 

dcfidency-relatcd diseases; treatment of hyperproliferative acceptable carriers, witii amphipafliic agents such as I^ids 

disorders (such as, for example, psoriasis); 65 whicih exist in aggregated form as micdles, insoluble 

immunoglobulin-like activity (such as, for example, tiie monolayers, Hquid crystals, or lamellar layers m aqueous 
abitity to bind antigens wcornplement); andtiieability to act solution. Suitable lipids for liposomal formulation include, 
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without limitation, monoglycerides, diglyccrides, sulfatides^ or subcutaneous injection, protein of the present invention 

lysoiedthin, phospholipids, saponin, bile adds, and the like. will be in the form of a pyrogen-frec, parenterally acceptable 

Preparation of such liposomal formulations is within the aqueous solution. The preparation of such parenta-ally 

level of skill in the art, as disclosed, for example, in U.S. Pat acceptable protein solutions, having due regard to pH, 

Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737323, all of 5 isotonidty, stability, and the like, is within the skill in the art 

which are incorporated herein by reference. ' • A preferred pharmaceutical con5)Osition for intravenous, 

used herein the term "theraneuticallv effective cutaneous, - or subcutaneous injection should contain, in 

As used herein, toe term therapeuucauy ettecUve ^^^^^ ^^^^^ ^ invcntioh, an isQtonic 

amount" means the total amount of eadi active coinponent ^^^^^ ^^^^ ^^^^^^^^ Injection, Ringer^s 

of the pharmaceutical composition or method that is suffi- injection, Dextrose Injection, Dextrose and Sodium Oilo- 

aent to show a meaningful patient benefit. i.e., treatment, lo ^de Injection, Lactated Ringer's Injection, or other vehicle 

healing, prevcntioii <ff amelioration of the relevant medical . , as known in the art The pharmaceutical con^sition of the 

condition, or an increase in rate of treatment, healing, • present invention may also contain stabilizers, preservatives, 

prevention or amelioration of such conditions. When applied buffers, antioxidants, or other additives known to those of 

to an individual active ingredient, administered alone, the skill in the art 

term refers to that ingredient alone. When applied to a 15 jj^g ^^^j^i of protein of flie present invention in the 

combination, the term refers to combined amounts of the pharmaceutical composition of the present invention will 

active ingredients that result in the therapeutic effect, ' depend upon the nature and severity of the condition being 

whether administered in combination, serially or simultar treated, and on the nature of prior treatments whidi the 

neously. . patient has undergone. Ultimately, the attending physician 

In practicing themcthod of treatmentoruse of thepresent 2° wifl dedde the amount of protein of the present invention 

invention, a therapeutically effective amount of protdn of "^'^ ?^hich to treat each individual patient MtiaUy the 

the present invention is administered to a mammal having a f^°^S phpcian wiU adnumster low doses of protem of 

condition to betreated.Protdnofthepresentinventionn^y P^^f^' and observe the paUent's response. 

be administered in accordance with the method of the 

, . -25 aomiiusterea untfl the optimal therapeutic effect is obtained 

invcnhoneithcraloneorinconAinationwithother&erapies » ^^^^^ ^ aild atthat point thedosage is not increased 
such as treatments ^employing cytokines, lymphokmes or further. B is contemplated that the various pharmaceutical 
otherheinatopoieticfactors.Whenco-adnmusteredwithone compositions used to practice the method of the present 
or more cytokines, lymphokmes or other hematopoietic invention should contain about 0.01 (ig to about 100 mg 
factorsjproteinof thepresentinventionmaybeadministcrcd (preferably about 0.1 ug to about 10 mg, more preferably 
either simultaneously with the qrtokinc(s). lymphokine(s), about 0.1 ug to about 1 mg) of protein of the present 
other hematopoietic factor(s), thrombolytic or anti- invention per kg body weight 

thrombotic factors, or sequentiaUy. ff jidministered . The duration of intravenous therapy using the pharma- 
sequentMy, the attending physiaan wiU decide on the composition of the present invention will vary. 

35 depending on the seventy of the disease being treated and 
invention m combination with qrtokme(s), lymphokine(s . thfconditioD and potential idiosynoatfc response of each 
oaer h«natopoietac factor(s), thrombolytic or anti- i^^yi^^ pi&tnt lt is contemplated that the duration of 
inrom o c ac ors. application of the protein of the present invention will 

Admmistration of protein of the present invention used in be in the range of 12 to 24 hours of continuous intravenous 
the pharmaceutical composition or to practice the method of ^ administration. Ultimately the attending physidan wiU 
the present invention can be carried out in a variety of dedde on the appropriate duration of intravenous therapy 
conventional ways, sudi as oral ingestion, inhalation, topical using the pharmaceutical composition of the present inven- 
application or cutaneous, subcutaneous, intraperitoneal, (ion. 

parenteral or intravenous injection. Intravenous administra- protein of the invention may also be used to immunize 
tion to the patient is preferred animals to obtain polydonal and monodonal antibodies 

When a therapeutically effective amount of protdn of the whidi specifically react with the protein. Such antibodies 
present invention is administered orally, protein of the may be obtained using either the entire protein or fragments 
present invention will be in the form of a tablet, capsule, thereof as an immunogen. The peptide immimogens addi- 
powder, solution or elixir. When admiiiistcrcd in tablet form, tionally may contain a cysteine residue at the carboxyl 
the i^armaceutical coiiq>osition of the invention may addi- 59 terminus, and are conjugated to a lu^ten such as keyhole 
tionally contain a solid carrier such as a gelatin or an limpet hemocyanin (KLH), Methods for synthesimg such 
adjuvant The tablet, capsule, and powder contain from peptides arc Imown in the art, for example, as in R. P. 
iabout 5 to 95% protdn of the present invention, and pref- Menifield, J. Amer. Chem- Soc. 85, 2149-2154 (1963); J. L. 
erably from about 25 to 90% protdn of the present inven- Krstcnansky, et al., FEBS Lett 211, 10 (1987). Monodonal 
tion. When administered in liquid form, a liquid carrier such 55 antibodies binding to the protein of the invention may be 
as water, petroleum, oils of animal or plant origin such as useful diagnostic agents for Ae immunodetection of the 
peanut oil, mineral oil, soybean oil, or sesame oil, or protdiL Neutralizing monodonal antibodies binding to the 
synthetic oils may be added. The liquid foma of the phar- / protein may also be useful ther^utics for both conditions 
maceutical conyx>sition may further contain physiological associated with the protein and also in the treatment of some 
saline solution, dextrose or other saccharide solution, or ^ formsof cancer where abnormal expression of the protein is 
glycols such as ethylene glycol, propylene glycol or poly- involved. In the case of cancerous cells or leukemic ceUs, 
ethylene glycol. When administered in liquid form, the neutralizing monodonal antibodies against the protein may 
pharmaceutical composition contains from about 0^ to 90% be usefiil in detecting and preventing the metastatic spread 
by weight ofprotein of the present invention, and preferably of the cancerous cells, which may be mediated by the 
from about 1 to 50% protein of the present invention. 55 protdn. 

When a therapeutically effective amount ofprotein of the For conq)Ositions of the present invention which are 
present invention is administered by intravenous, cutaneous useful for bone, cartilage, tendon or ligament regeneradon. 
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the therapeutic method includes admimsteiiiig the compo- fared sequestering agents include hyaluronic add, sodium 
sition topically, systematically, or locally as an implant or alginate, poly(cthyIcne glycol), polyoxyethylcne oxide, car- 
device. When administered, the therapeutic composition for boxyvinyi polymer and poly(vinyl alcohol). The amount of 
use in this invention is, of course, in a pyrogen-free, physi- sequestering agent useful herein is 0.5-20 wt preferably 
ologically acceptable form- Further, the composition may 5 1-10 wt % based on total formulation weigfit, which icp- 
desirably be encapsulated or injected in a viscous form for . resents the amount necessary to prevent desoibtion of the 
delivery to the site of bone, cartilage or tissue damage, protein from the polymer matrix and to provide appropriate 
Topical administration may be suitable for wound healing handling of the composition, yet not so much that the 
and tissue repair. Therapeudcally useful agents other than a progenitor cells are prevented from infiltrating the matrix, 
protein of the invention whidi may also optionally be lO thereby providing the protein the opportunity to assist the 
included in the con^wsition as described above, may alter- osteogenic activity of the progenitor cells, 
natively or additionally, be administered simultaneously or j^j further compositions,*proteins of the invention may be 
sequentially with the conqwsition in the methods of the combined with other agents beneficial to the treatment of the 
invention. Preferably for bone and/or cartilage formation, ^Qne and/or cartilage defect, wound, or tissue in question, 
the composition would include a matrix capable of deliver- 15 These agents include various growth factors such as epider- 
ing the protem-containing composition to the site of bone ^ growth factor (EGF), platelet derived growth factor 
and/or cartilage damage, providing a structure for the devel- (PDGF), transforming growth factors (TGF-a and TGF-P), 
oping bone and cartilage and optimally capable of being insulin-like growth factor (IGF), 
resorbed into tiic body. Such matrices may be formed of therapeutic compositions are also presentiy valuable 
materials presentiy m use for other implanted medical 20 veterinaiTappncations. Particulariy domestic animals 
appjicaaous. thorougjibred horses, in addition to humans, are desired 
The choice of matrix material is based on patients for such treatment with j^oteios of tiie present 
biocomypatibility, biodegradability, mechanical properties, invention. 

cosmetic appearance and interface properties. The particular ^^c.,«« r^-m-r^^n r^f ^ r».«f ^;t» r^^nfoinin « 

appHcationTf the compositions will define the appropriate ^ tic^ .S^S b^^ 

formuIatioiLPotential^^^^^ SiS^^V^^^^^^ 

biodegradable and ch«mcaUy defined calcimn sulfate, ^hich^nodify the ac^on of theproteins, c.g: amount 

tncalciumphosphate,hydroxy^atite,polylacticacid,polyg- ^r^.,,„^„,^}„c. j^^' fK^ «m rffm^.«- tu^ 

lycoHc add and polywihydri^. Oth^ potential materials of t^suewei^t desired tote form«l. the site 

J J A ,.,JiA^fi^^A 30 condition of tiie damaged tissue, the Size of a wound, type 

are biodegradable and biologicaUy. wcU-defined, sudi as 3° damaeed tissue ^e.g bone^ fee oatient's aee s^ and 

bone or dermal collagen. Further matrices are comprised of ™ da^gea tissue (e.g. , Done j, tne panenc s ^age, s?x, ana 

■ 6 *' r\^u^ dieLtheseventyof any infection, time of administration and 

pure Proteins or extraccUd^ matru con^^^^^ Other ^tJ^ eMedfactcffs. The dosage my vary ;vith the type of 

potential minces are nonbiode^adable and chemicaUy ^trf^usedintheieconstitutionand^thLctasionof other 

deflned. such as sintered hydroxyapaUte. bioglass, phannaceutical cornposition. For example, 

alununa^es or oth^ ceiann«^ Mataces bc^^ 35 ^ ^^^^^ P^^ growKtors. such as IGF i 

of coinbinations of any of the above menttoned tj^es of ^ ^ ^ ^ ^ coinposition, my 

material, such as polyla*c acid and^ I^^^ or fee dosage. Process can be monaored by pcri- 

coUagen and tncalamnphosphate Tte brocages my be assessment of tissuelone growth and/or zcpik, for 

altered in composition, such as in calaum-^ummate- example. X-iays,histomoiphomeMc determinations and tet- 

phosphate and processing to a^to pore size, partide size, « 

particle shape, and tnodegradabHity. " 

Presentty preferred is a 50:50 (mole weight) copolymer of , Polynudeotides of toe present invention can also be used 

lacUc acid aid glycoUc add in ie form of poro^partides f^^enc therapy. Sud, pdynucleobdes can be introduced 

. . ^^^iT'L icnt«onA«f;«-««<. Tnc,xr«« either m vlvo or ex vivo mto cells for e^iression m a 

havmg diameters ranging from 150 to 800 microns. In some ^ . . ^ ,^ i i *:j c*i^ - 

1- *: •* -It i,l7f-fi.i «f.n;,« o 45 mammalian subject Polynucleotides of the mvention may 

apphcations, it will be useful to utilize a seqoestenng agent, t i- j • • * j i. *t- i j r • 

u -uL , -♦u-.i ™««Wo oMf«ir^t,o Ki/w./fM^f also be administered by ottier known metiiods for mlroduc- 

such as carboxymethylcelMose or autologous blood dot, to . . _ . , • ; . ti • /• i j- 

* *u . - ^.s*i^^. J^«ea.^r»f*f^«« *w^r« tion of uudcic acid into a cell or organism (including, 

prevent tiie protem compositions from disassodatmg from ^^^^^ ^ ^ viral^Ttors or nak^ 

the matnx- DNA). 

A preferred family cf sequestering agents is ccllulosic ^ ^ ' , ,^ ^ . . .t. * 
materials such as alkylcclluloscs (including^ CeUs n^y also be cultured ex wo m tiie ^^^^^ 

hydroxyalkylceUuloses), including methylceUulose, Fotcms of thepresent invention m order to prohferate or to 

cthylccllulose, hydroxyethylcellulose. produce a deseed effect on activity In such ceUs. ^ 

hydroxypropylcellulose, hydroxypropyl-methylceUulose, cells can tiien be introduced in vivo for tiicrapeutic purposes, 

and caiboxymethylcellulose, the most preferred being cat- Patent and literature references cited herein are incorpo- 

ionic salts of caiboxymethylcellulose (CMC), Other pre- rated by reference as if fully set forth. 



SEQXTENCELISIINO 

( 1 ) GENERAL INFORMXnOK: 

(ill ) NUMBER OF SEQUENCES: U 

( 2 )INFORMAnONF0RSeQIDNOa: 



« 



5,654,173 

27 28 

-continued 



( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 432 base pairs 
( B ).TyPE: nBcIdc add 
( C ySTRANDEDNESS; double 

(0 ) TOPOLOGY: linear ' - 

( i i ) MOLECULE TYPE: cDNA ... . I . ... 

( X i )SEQUHNCEDESCRIPnON:SEQIDNO:l: 
OOTTTOAAAA CTCTOCTTCC TTTGTG AATT • TGOTGTT AGO AGTTCT TATT OTTATTCTOC " 60 

AGCCTTTACT ATTGTCCTTT ATTTACTOAA CACAOTGAAT ACCAAGCACT OTTTATTAOA 120 
GOTTAGGAGT AGGGGCAOGT QhnKKKKKA ACAAAAAAOC TAATAATCTC CTCAAOCAAT 180 
TTCTGGCCTA ATAOAATTAT AGTAOACAOT OAAGTATCTA AACCCAOGGA ATCAGATTGA 240 
GGCACCATQT C C AT C OCC T T O AO A AT T A AT AOGCTOCATT TCTGOGTTCT CCNTTTTTTT * 300 
TTTTTTTTTG CCCAACTGAG TCTTTCTOTO GACTTACATO GAACTTCTTA TTCTCTTAAA 360 
TCATTAAGTT ACTTGACAAT ATTCTTGOAT TTGOAGAAAC TOGATOTAGG GCCGTATQAA 420 
AAAATCATTC OA , 432 

( 2 ) INFORMATION FOR SEQ ID N0:2: 

( i ) SEQUENCE CHARACIERISnCS: . * 

( A ) LENGTH: 62 aoano adds 
( B ) TYPE: fiioino add 
( C )SIRANDEDNESS: 

( D )TOPOLOOY:lbear ' 

( i i ) MOLECULE TYPE: proton 
■ (X i ) SEQUENCE DESCRIPTION: SEQ ID NO:2: • . 

Met Set lie Ala Leu Arg lie AtnArg Leu Bit -Phe TrpValLeu Xaa 
.1 5 10 15 

Phe Phe Phe Phe Phc Ala Glo Leu Ser Leo Ser Val Asp Len His Qly 

2 0 2 5 3 0 

Thr Ser Tyr Ser Leu Lys Ser Leu Ser Tyr Leu Thr lie Phe Leu Asp 
3 5 4 0 45 

Leu Glu Lys Leu Aip Val Oly Pro Tyr Oln Lys lie lie Arg 
5 0 5 5 6 0 

{ 2 ) INFORMAnON FOR SEQ ID NO-3: 

( i ) SEQUENCE CHARACIERISUCS: 
( A ) LENGTH: 219 base pairs 
( B ) TYPE: oucldc add 
( C } STRANDEDNESS: dotible 
(D }T0PQLOGY:fiaear 

( I i )MOmna£TYPE:eDNA 

( X i ) SEQUENCE DESCRffTION: SEQ ID N03: 

ATAOOATACN OTATCTNOCT TTTTTCATTT AAACGTCONG AGCAATTTTC CCAAOACATA 60 

ACAAACTGTC TTNOAAAAAN OOAAAACATT NGGGGCTOTC AGCANAACNG AAAATOTTTT 120 

CTGGOTGAOA. CACATGTATC TTNONAATGG GTTGGATTTA GTGTGCTTTA TTTCAATAAA ISO 

AATTCAOTAT TATAATTTAA AAAAAAAAAA AAAAAAAAA 2 19 

( 2 )INFORMAnONFORSEQIDNO-A 

( i ) SEQUENCE CHARACIERISnCS: 
( A } LENGTH: 301 base pairs 
( B ) TYPE: codric add 
( C ) STRANDEDNESS: dodile 
( D )T0POL0GY:&ie3r 



( 
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( i i ) MOLECULE TYTCtcDNA 

( X I ) SEQUENCE DESCRIPnON; SEQ ID NO?*: . 

TCCACAOGTO' TCCANTCCCA GGTCCAACTO CAOATTTCGA ATTCOOCCTT CATGGCCTAO 

AOCOACGCOG AOAARAOCTC CGGOTOCCOC OGCACTOCAG COCTOAGATT CCTTTACAAA 

OAAACTCAGA OOACCGGOAA GAAAOAATTT CACCTTTOCG ACGTOCTAOA AAATAARGTC 

GTCTOOOAAA AOOACTGGAO ■ AC AC AAOCOC ATCSCAASYY SROTGAAOOA SAAASNGAKG 
OANBTAKWWM MOWOSWGAAA AATKTYWKC AAMMmiGOTA TTTTCCCTTO GATATTAACT 

TGCATATCTO AAOAAATGOC ATTCCGOACA ATTTOCOTOT TGGTTGGAOT ATTTATTTGT 

TCTATCTOTO TGAAAOGATC TTCCCAGCCC CAAGCAAOAO TTTATTTAAC ATTTOATGAA 

CTTCGAOAAA CCAAGACCTC TGAATACTTC AGCCTTTCCC ACCATCCTTT AGACTACAGO 
ATTTTATTAA TOGATGAAGA T 

( 2 )INFORMAnONFORSEQn>NO:5: 

( i )5EQUHNCBCBARACIERIS1ICS: 
( A )1£NGIH: 6210)000 adds 
( B ) TVTE: jmiDO add 
( C ) sntANDGDNESS: 
(D )TOPOLOGy:Bneaf 

< i i )M01JBCULETYPE:protda 

< X i ) SEQUENCE DESCRIPnW: SEQ n> NOJ: 

Met Ala Pli. Ar« Thr lie Cy. Val Leu V*l Gly Val Pbe 11c Cy, Scr 

1 5 . ■ : ; . 1 0 , I 5 ■ ■ 



lie Cy» V*l Ly» Gly Scr Sor Gl» Pro 



Gin Ala Arg Val Tyi Leu Thr 



20 2* 

Phc Asp OlB Lett Ars Olo Thr Lyi Thr Set Olu Tyr Phe Ser L«u Sor 
35 40 

His Hii Pro L«u Asp Tyr Arg 11« Leu Len Met Aip Glu Asp 
30 35 «0 



6 0 
1 2 0 
18 0 
2 40 

3 0 0 

3 6 0 
42 0 

4 8 0 

5 0 1 



( 2 )INFQRMAnONFORSEQIDNO]6: 



( i ) SEQUENCE CHARACIERISIICS: 
( A )L£NGIB: 302 base paon 
( B )TVFE:BiKlacadd 
{ C }SISAND£DNESS:douUe 
( D )'I0PGUX7F. finear 

( i I ) MOLECULE TYPE: cDNA 

( X i ) ^QUENCE BESdapriON: SEQ ID NO:6: 

CTAOCACTAG ACATOTCATO OTCTTCATGG TGCATATAAA TATATTTAAC TTAACCCAOA 

TTTTATTTAT ATCTTTATTC ACCTTTTCTT CAAAATCOAT ATOOTOOCTO CAAAACTAGA 

ATTGTTGCAT CCCTCAATNG AATOAGGOCC ATATCCCTOT GOTATTCCTT TCCTGCTTNO 

OGGCTTTAOA ATTCTAATTG TCAGTOATTT TOTATATOAA AACAAGTTCC AAATCCACAG 

CTTTTACGTA OTAAAAOTCA TAAATGCATA TOACAOAATG OCTATCAAAA GAAAAAAAAA 

AA 



6 0 
1 2 0 

1 SO 

2 40 

3 00 
3 0 2 



( 2 )INF(»MAnONFORSEQIDKO^: 

( i ) SEQUENCE SARACIERISnCS: 
( A ) LENOriH: 448 httse pain 
( B )TYF&aiidebac3d 
( C )SIRANDEDNESS:d(X)Kb 
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(D )TOPOLOGy:Iinear 
( i i ) MOLECULE TYPE: cDNA . 
( X i ) SEQUENCE DESCRIPnON: SEQ ro N0:7: 
OGCOAAROCA OCOOCAOOtC OOOAOCAARA TG.OCdCTGCG GCCAOGAOCt GGTTCTGOTO -60 



OCOOCGOGOC CGCGARGAK Y ATRp 

RYGYORK KTY YRY YSKO KKWKSMOOST TCATOTTTCC 



12 0 



TGTTGCAOOT OGGATAAOAC CCCCTCAAOG CCTGATOCCG ATGCAGCAAC AAOOATTTCC 

TATOOTCTCT GTCATpCAGC CTAATATGCA AOOCATTATG OOAATGAATT ACAOCTCTCA 

OATOTCCCAA OOACCTATTO CTATGCAGOC AGGAATACCA ATOGOACCAA TGCCAOCAOC 

GOOAATOCCT TACCTAGGAC AAGCACCCTT CCTGOGCATG CGTCCTCCAG GCCCACAGTA 

CACTCCAOAC ATGCAOAAGC AGTTTGCCOA AGAGCAOCAG AAACOATTTG AACAGCAOCA 



1 80 
3 4 0 
3 0 0 

3 6 0 

4 3 0 



AAAACTCTTA OAAAAAAAAA AAAAAAAA 



4 4 ft 



( 3 ) INPORMAnON FOR SEQ ID NOa: 

{ \ ) SEQUENCE CHARACTEWSnCS: 

( A ) LENGTH: 107 amino acids 
{ B )TYPE: amino acid 
( C )STRANDEDNESS: 
( D )TOFOL0GY: linear 

( i i ) MOLECULE TYPE: protein 

( X i > SEQUENCE DESCRIPHON: SEQ ID N0:8: 

MotPbc Pro Val Ala Oly Oly lie Arg Pfo Pro OlaGly Leu Met Pro 
\ 5 I 0 .15 

Met Gin GlnGIn Gly Pho Pro Met. Val Ser Val MclGInProAtnMet 

3 0 2 3 3 0 

Gin Gly Ilo Met Oly Met Asn Tyr Ser Set Olo Met Ser Gin Oly Pro 
3 5 4 0 4 5 

lie Ala Met Gin Ala Oly lie Pro Met Gly Pro Met Pro Ala Ala Gly 
5 0 5 5 6 0 

Met Pro Tyr Leti Oly Oln Ala Pro Pho Leu Gly Met Arg Pro Pro Oly 
65' 70 75 80 

Pro OJtt Tyr Tbr Pro Aip Met Gin Lyt Oln P h e Ala Olu 0 1 u Gin Oln 

8 5 9 0 9 5 

Lyi Arg Pho Glu Oln Gin Oln Lyi Leu Leo Glu 

100 105 



( 3 ) INPORMAnON FOR SEQIDN0:9: 

( i ■ ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 29 base pain 
..{ B ) TyPB: nucleic add 
( C ) SIRANDEDNESS: am^e 
( D )T0FOL0GY: Bnear 



( i I ) MOLECULE TYPE: odiernoeJde acid 

< A ) DESOUPTION: Afesc « •bnaoTrndtotrdc" 

( X i ) SEQUENCE DESCRIPTION: SEQ ID K0:9: 

ONOCCTCAAT CTOATTCCCT OOGTTTAOA 



2 9 



( 3 )INP0RMAJTONFORSBQIDNO:10: 



( 1 ) SEQUENCE CHARACIERISnCS: 
( A ) LENGTH: 39 base pasn 
( B ) TYPE: suddc add 
< C ) STRANDEDNESS: d&gJe 
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( D )'IOPOLOOY: Hncar 

( X i )MOLECUIJBTyPE:oQ)a:auddc»dd 

( A ) bESCRIPTIOK: /desc = •NaBgontidcodde'' 

( X i )SEQOENCE DESCRIPTION: SEQ ID NOilO: 
ONCCOOAATO CCATTTCTTC AOATATOCA 



2 9 



( 2 ) INFORMAnON FOR SEQ ID NO:U: 

( i ) SEQUENCE CHARACIERISnCS: 
( A ) LENGTH: 29 hue psrs 
( B ) TYPE: otidee tad 
( C ) ^IRANDEDNESS: aiflgle 
(D )TC»>OLOOY:Eae3r 

( i i ) MOLECULE TSTFE-otberfmeldc add 

( A ) DESCRIPIION: /desc » "oEgooudcodde** 

( X i ) SEQUENCE DESOUPIION: SEQ ID NO:!!: 

TNCCATTOOT ATTCCTOCCT OCATAOCAA 



39 



What is claimed is: 

1, An isolated polynucleotide selected from the group ^ 
consisting of: 

(a) a polynucleotide comprising the nucleotide sequence 
of SEQIDNO:!; 



4. The polynucleotide of claim 1 comprising the nucle- 
otide sequence of SEQ ID N0:1 from nucleotide 328 to 
nucleotide 432. 

5, The polynucleotide of claim 1 comprising the nucle- 
otide sequence of the full length protein coding sequence of 



(b) a polynucleotide comprising the nucleotide sequence 30 cloi^e BD372_5 deposited under accession number ATCC 
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of SEQ ID N0:1 from nucleotide 247 to nucleotide 
432; 

(c) a polynucleotide comprising the nucleotide sequence 
of SEQ ID N0:1 fix)m nucleotide 328 to nucleotide 
432; 

(d) a polynucleotide comprising the nucleotide sequence 
of the full length protein coding sequence of done 
BD372__5 deposited under accession number ATCC 
98146; 

(e) a polynucleotide encoding the full length protein 
encoded by the cDNAinsert of done BD372_5 depos- 
ited under accession number ATCC 98146; 

(f) a polynudeotide comprising the nucleotide sequence 
of the mature protein coding sequence of done 
BD372^ deposited under accession number ATCX; 
98146; 

(g) a polynudeotide encoding the mature protein encoded 
by the cDNAinsert of done BD372_5 dqwsited under 
accession number ATCC 98146; and 

(h) a polynudeotide encoding a protein comprising the 
amino add sequence of SEQ ID N0:2. 

2. The polynudeotide of daim 1 comprising the nude- 
otide sequence of SEQ ID N0:1. 

3. The polynudeotide of daim 1 comprising the nude- 55 of SEQ ID N0:1. 
otide sequence of SEQ ID N0:1 from nudeotidc 247 to 

nucleotide 432. 



98146. 

6. The polynudeotide of daim 1 encoding Ihe full length 
prdtdn encoded by the cDNA insert of done BD372^ 
deposited under accession number ATCC 98146. 

7. The polynudeotide of claim 1 comprising the nude- 
otide sequence of the mature protein coding sequence of 
done BD372_^ deposited under accession number ATCC 
98146. 

8. The polynudeotide of claim 1 encoding the mature 
^ protein encoded by flie cDNA insert of done BD372^ 

deposited under accession number ATCX! 98146. 

9. The polynucleotide of claim 1 encoding a protdn 
con^irising the amino add sequence of SEQ ID N0:2, 

10. A vector con[q>rising a polynucleotide of claim I 
wherein said polynudeotide is operably linked to an expres- 
sion control sequence. 

IL A host cdl transformed with a vector of daim 2. 

12. The host cdl of claim 3, wherein said cell is a 
mammalian cdl. 

13. A process for producing a protein, which comprises: 

(a) growing a culture of tiie host cdl of daim 3 in a 
suitable culture medium; and 

(b) purifying the protein from the culture, 

14. An isolated gene corresponding to the cDNA sequence 
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